Chinese yam necrotic mosaic virus (CYNMV) was purified from naturally infected chinese yam leaves by repeated differential centrifugation. The molecular weight of the capsid protein was determined as 38,000 (38K) with SDS-polyacrylamide gel electrophoresis. The antiserum produced against purified CYNMV preparation had a titer of 1:4,096 as de termined by immunosorbent electron microscopy and was used for the detection of the 38K polypeptide from leaf homogenate by electro-blot immunoassay. The procedure was simpli fied to complete all the steps within 7 hours. The 38K polypeptide was readily detected from diseased leaf homogenate diluted up to 1/1,000 but not from healthy leaf homogenate. Reaction with host plant proteins was reduced by diluting the antiserum up to 1/5,000 without losing sensitivity to CYNMV capsid protein.
Introduction
Chinese yam necrotic mosaic virus (CYNMV)2) has occurred commonly on chinese yam plants (Dioscorea batatas Decne.) grown in Japan and causes mosaic and necrotic line patterns on the leaves accompanied by stunting of the whole plants, resulting in 10 -50% loss in the yield of tubers.
The causal virus has a flexuous, rod-shaped particle 660nm in length and is transmitted by aphids.2,6) It is thus considered a member of the carlavirus group.2) The virus infection has been diagnosed by mechanical inocula tion or aphid transmission to Dioscorea spp. plants or electron microscopy of leaf-dip preparations. Serological diagnosis has not been established because of difficulty in preparing the virion antigen with enough quantity and purity due to viscous glycopro teins in the leaf homogenates.
In this paper, we describe a procedure for detecting CYNMV capsid protein from leaf homogenates by electro-blot immunoassay with the antiserum against purified CYNMV particles. The procedure was simplified from the original methods7,9) and requires less than 7 hours, including time for preparing samples and SDS-polycrylamide gel electrophoresis (SDS-PAGE). Fig. 1) and it was considered to be the CYNMV capsid protein.
Materials and Methods

Materials
Electro-blot immunoassay
The titer of the CYNMV antiserum was 1:4,096
as determined by ISEM. The antiserum was used for the detection of the 38K polypeptide by electro blot immunoassay by the procedure summarized in opment than the former because of prolonged incubation of the sheet in substrate solu tion.
With the dilution of the leaf homogenate, the non-specific reaction with host plant proteins apparently was reduced but so was the specific reaction with the 38K polypeptide. The 38K polypeptide was visible on the original sheet until 1/1,000 dilu tion of the homogenate.
Discussion
Electro-blot immunoassay1,7,9) is a powerful method for diagnosing plant virus infec tion because of its specificity based on two independent properties of the viral struc tural protein, i.e. the molecular size and the antigenicity, and its sensitivity which is similar to that of ELISA. However, with the original methods, several different buffers must be prepared for the treatments after blotting and it takes two days to complete the procedure. The procedure described in this paper was quick and efficient. Major modifications from the original methods are as follows. First, treating the blotted sheet in TBST for 15 min was enough for preventing non-specific antibody binding. Second,
TBST could be used in all the steps except for the final enzymatic reaction. Third, enough binding of the antibodies, both virus specific and enzyme conjugated, was ob tained within 30 min, as is also the case for the decoration method of ISEM. Fourth, the substrates could be stored as stock solutions individually and the working solution prepared by mixing them just before use. For the practical use of diagnosing plant virus infection, it is a definite requisite that the virus antigen can be clearly detected from leaf homogenates. In order to re duce non-specific reactions with host plant proteins in the homogenate, the antiserum is usually pretreated with plant extracts to remove the antibodies to plant proteins. In this study, we looked for an alternative way to increase the apparent specificity without sacrificing the sensitivity to the virus antigen by examining the effects of diluting the antiserum and the homogenate. From the results in Fig. 4 , we conclude that diluting the antiserum to the point where the sensitivity to the virus antigen is not sacrificed would be one of the efficient ways to reduce non-specific reaction with host plant pro
teins.
An advantage of electro-blot immunoassay is the possibility of detecting two or more virus antigens when they have structural proteins of different MWs, with exactly the same procedure used for a single virus antigen by simply mixing the antisera specific to each virus antigen.10) As yam mosaic virus (YMV),8) a potyvirus naturally infecting yam plants in Japan, has a capsid protein with MW 34K,11) both CYNMV and YMV could be identified simultaneously on a single nitrocellulose sheet.
